Self-patterning of fine metal electrodes by means of the formation of isolated silver nanoclusters embedded in polyaniline.
A novel self-patterning technique, which is not based on surface energy differentiation with low or high surface energy as used in conventional surface energy techniques, is presented, using polyaniline and an organometallic silver compound. The underlying mechanisms used to control the electrical conductivity of the metallic silver converted from the organometallic silver compound by a thermal process are also analysed, with electrical and microstructural characterizations. It is found that polyaniline in conjunction with the organometallic silver compound changes its oxidation state from the conductive emeraldine form to the non-conductive pernigraniline form, and silver nanoclusters in the presence of polyaniline do not form a continuous conductive network, although the sheet resistance of silver nanoclusters in the absence of polyaniline is as low as 4.27 +/- Omega/ square at the curing temperature of 230 degrees C. By means of these chemical and physical traits of polyaniline and the organometallic silver compound, alternating conductive and non-conductive stripes were self-patterned without the aid of surface energy patterning techniques, the linewidth and nominal pitch of which went down to 23.2 +/- 0.7 microm and 40 microm, respectively.